HYDRODYNAMICS CONTROL METHOD AND APPARATUS 



FIELD OF THE INVENTION 

This invention relates to a method and apparatus for assuring that fluid passing through a process 
vessel, in which the occurring process is time sensitive, travels through the vessel as a 
continuous mass thereby maximizing residence time. Such a flow pattern is termed plug flow. 
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HYDRODYNAMICS CONTROL METHOD AND APPARATUS 



BACKGROUND OF THE INVENTION 
It is a well-known fact that flowing fluids will follow the path of least resistance and therefore 
in processing vessels, considering more friction at the vessel wall and less friction at 
vapor/liquid and liquid/liquid interfaces, some of the fluid will normally pass through the vessel 
in less time than other of the fluid. Further the vessel may be processing a composite fluid of 
various densities and viscosities wherein the various components of the composite fluid may 
travel through the vessel in different areas of the vessel and therefore the resistance to flow will 
be different in various locations within the vessel. As many processes occurring inside of 
processing vessels are time sensitive, such as the separation of water from oil, it is desirable to 
maintain a constant rate of flow for all of the fluids passing through the vessel. The term “plug 
flow” is generally used to describe that all of the fluids are flowing at a fixed rate of flow as a 
continuous mass. 

This invention introduces a method and apparatus for altering the path of least resistance to 
fluid flow inside of a process vessel and doing so in a way whereby the path of least resistance to 
flow can be varied in different areas of the vessel to facilitate a “plug flow” throughout the 
vessel. 



2 
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SUMMARY OF THE INVENTION 

This invention is well suited for application inside of a process vessel wherein the process taking 
place in the vessel is time sensitive such as with the separation of water from oil and the normal 
flow rate will be affected by wall friction slowing the flow rate of fluids next to the vessel wall 
while fluids next to liquid/vapor and liquid/liquid interfaces are subjected to less friction and will 
flow faster to the degree that some of the fluid may not have sufficient residence time to attain 
the desired process result. 

This invention provides a means for compensating for more and less resistance to normal flow in 
different areas of the fluid flow path by incorporating a permeable barrier of variable 
permeability transversing the fluid flow path thereby imposing a variable pressure drop by 
obstructing the fluid flow path and causing the fluids to spread out across the surface of the 
permeable barrier thus creating a plug flow throughout the flow path. 

The permeable barrier may have more or less permeability at various locations on the 
barrier to compensate for varying fluid feed rates, densities and viscosities and can be of a 
louvered shutter construction whereby the open area of the shutter may be adjusted by opening 
or closing the louvers. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 . is a side view schematic showing all of the essential elements of the preferred 
embodiment of this invention as applied to a processing vessel of horizontal orientation 
and includes a cross sectional view. 

FIG.2. is a side view schematic showing all of the essential elements of the preferred 
embodiment of this invention as applied to a processing vessel of vertical orientation 
and includes a cross sectional view. 
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DETAILED DISCRIPTION OF THE PERFERRED EMBODIMENT 

(Reffemng tto tine Figures) 

Figure 1 shows a horizontal cylindrical enclosed vessel 1 with an inlet conduit 2 on one end, 
oil outlet conduit 3 and water outlet conduit 4 on the opposite end. In this configuration 
considering a mixture of oil and water entering the vessel through the inlet conduit 2, oil 
will pass through an upper portion 5 of the vessel and water through a lower portion 6 of the 
vessel. There is a permeable barrier 7 located in the flow path of the oil and an additional 
permeable barrier 8 in the flow path of the water. The permeable barriers will establish a 
plug flow of bqth the oil and the water. 

Figure 2 shows a vertical cylindrical enclosed vessel 1 1 with an inlet conduit 12 near the middle 
of the vessel, oil outlet conduit 13 in the upper portion of the vessel and water outlet conduit 14 
in the lower portion of the vessel. In this configuration considering a mixture of oil and water 
entering the vessel through the inlet conduit 12, oil will flow to an upper portion 15 of the 
vessel and water to a lower portion 16 of the vessel. There is a permeable barrier 17 located in the 
flow path of the inlet stream, a permeable barrier 18 located in the flow path of the oil and a 
permeable barrier 19 located in the path of the water. The permeable barriers will establish a 
plug flow of both the oil and the water. 

The permeable barriers can be of a louvered shutter construction whereby the louvers can be 
opened or closed to compensate for variations in fluid flow rate, density and viscosity. If desired 
a mechanism can be provided on the vessel exterior coimected to the internal louvers to open and 



close the louvers. 
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